-‘ﬁ

|
J BELLCOMM, INC. |
Y00 L'ENFANL PLAZA NUKIH, S.W. WASHINGTON, D. C. 20024 B0O7 08017
suBicr: LRV Weight Status Reporting DATE: August 11, 1970
Case 320

FRoM: J. C. Slaybaugh

ABSTRACT

Current methods of reporting Lunar Roving Vehicle
(LRV) weight status have led to some confusion. This is due,
in part, to the fluid nature of the data being reported, but
is also largely a result of the different systems of weight
accounting employed by MSC and MSFC. Although these systems
produce minor inconsistencies in the actual weights reported,
the discrepancies reflect a more basic problem of lack of
common intercenter definitions and reporting format. .

This memorandum presents the status of the LRV
weight as reported by MSC and MSFC during June and July, 1970, ,
including a brief analysis of the major differences as reported.
In addition, a set of candidate definitions and reporting format
are presented to provide a basis for possible redefinition of
reporting responsibility for the vehicle and its associated
hardware. The revised definitions provide for a cleaner inter-
center interface by having each Center account for the hardware
it supplies. Previously some hardware supplied by one Center
was reported by the other, leading to the current disorder in
the LRV weight status. Continued confusion in this area can
only lead to further problems in an already tightly scheduled
program.
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MEMORANDUM FOR FILE

INTRODUCTION

Current methods of reporting Lunar Roving Vehicle
(LRV) weight status have led to some confusion. This is due
in part to the constant flux of the data being reported. It
is also, however, largely a result of the different systems
for weight accounting employed at MSC and MSFC. Although these
systems produce minor differences in the actual values reported,
the discrepancies reflect a more basic problem of lack of common
definitions and reporting format between the Centers. Continued
confusion in this area can only lead to further problems for an
already tightly scheduled program.

This memorandum presents the current status of the LRV
weight as reported by MSC and MSFC during June and July, 1970.
In addition, a candidate set of LRV definitions and common for-
mat for weight accounting is presented in an attempt to provide
a focus for possible future modifications.

As used herein, MSFC weights will refer to the weights
reported by The Boeing Company (Huntsville) in its LRV Weight
Status Reports. MSC weights refer to the LRV section of the
Apollo Spacecraft Weight Status Summary reported by ASPO.

CURRENT STATUS

*
Figure 1, presents the most recent matching set of
LRV weight reports compiled by MSC and MSFC, along with the
nominal vehicle weights as derived from the Apollo Program
Specification, Revision B. The lowest portion of the "Current"
bar is expanded in Figure 2, with a LM reference added.

Examination of these figures turns up several dis-
crepancies in the weights reported by the Centers. Among these
are:

* MSC LRV data is based upon the Boeing Weight Status Report and
therefore generally lags the latter by two weeks. The numbers
used in the current discussion come from the June 12, 1970 Boeing
Report and the July 1, 1970 MSC Weight Status Summary.
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1. MSFC reports the "LRV Folded in LM Quad I" to be
460.9 1lbs while MSC reports the same category
as 457.8 1bs.

2, MSFC reports the Space Support Equipment (SSE) to
be 26.80 lbs while MSC reports SSE as 22.7 lbs.

3. MSFC reports the Grumman (GAC) supplied hardware
as 4.70 lbs, while MSC carries this weight as 3.1 lbs.

Although small in numerical value, as discussed above, these
inconsistencies reflect a more basic problem in intercenter
communication.

All three of these discrepancies are attributable to
the SSE hardware interface and its definition by the Centers.
MSC reports a 3.1 1lb lighter "folded" vehicle than MSFC because
the former includes GAC~ furnished SSE as part of the LM struc-
ture. Similarly, in reporting SSE weight, Houston has reduced
the Marshall figure by 3.1 lbs, and has subtracted one further
pound to account for 0.95 1lbs of SSE which MSFC reports as re-
maining on the LRV after deployment. Figure 2, therefore,
shows an MSC SSE of 22,7 lbs as opposed to MSFC's 26.8 1bs.

Finally, MSC carries the GAC- furnished hardware as 3.1 lbs, while

MSFC reports that weight as 4.7 1lbs.

In addition to the intercenter problems, however,
several inconsistencies exist within the MSFC report. Figures
3-5 are reproductions of three pages of the June 12th report
showing the following discrepancies:

1. The chassis subsystem weight reported for the "LRV
folded in LM Quad I" (Figure 3) is 72.53 lbs, while
the chassis subsystem listed under "LRV Deployed"
(Figure 4) is only 70.22 lbs. The 2.31 lbs difference
is attributed to chassis parts discarded after de-
ployment, and is shown as part of the cross-hatched
area in Figure 2.

2, The thermal protection subsystem as listed under the
"LRV Folded in LM Quad I" weighs 15.7 lbs but an addi-
tional 0.60 1bs is listed under SSE thermal protection.

The "LRV Weight Status Sheet" (Figure 5), however, lists

the thermal protection subsystem as 16.3 1lbs, with no
SSE thermal protection weight.

Again, the numbers involved are not large, but the
basic problem is one of applying consistent definitions to allow
comparison of numbers provided from different sources.
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Figure 6 presents the most recent MSFC LRV weight
breakdown (July 15, 1970) compared to the previous month's
figures, along with the reason for change of each subsystem.

CANDIDATE DEFINITIONS

As may be seen from the discrepancies discussed above
there is a need for a consistent set of weight reporting defi-
nitions to be used throughout the program. The following
candidate definitions have been developed in an effort to
provide such a set. The first four definitions are the basic
system components, which are then used to define the other
elements. Figure 8 is a graphical representation of this
breakdown.

VEHICLE: The Lunar Roving Vehicle as deployed on the
lunar surface without the VEHICLE PAYLOAD:

- including any payload attachment hardware integral
to the VEHICLE

- including any Space Support Equipment (SSE) integral
to the VEHICLE

- excluding any payload attachment hardware attached
to the payload and stowed separately on the LM

- excluding any SSE attached to the LM or removed
from the VEHICLE after deployment.

SPACE SUPPORT EQUIPMENT (SSE): The equipment required to
secure the VEHICLE to the LM during launch and
flight to the moon, and the equipment reguired
to deploy the VEHICLE from the LM to the lunar
surface:

- excluding any equipment which is an integral part
of the VEHICLE

- excluding any equipment which is supplied as part
of the LM.

CREW SYSTEMS: The crew and all crew support systems
carried on the VEHICLE.

CARGO: Samples and scientific, photographic and support
equipment carried on the VEHICLE:

- including such payload attachment hardware as pallets,
clips and rings which are installed on the VEHICLE
on the lunar surface.
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VEHICLE PAYLOAD: The CREW SYSTEMS and CARGO.

LRV IN IM: The VEHICLE and SSE.

LRV ON LUNAR SURFACE: The VEHICLE, CARGO and CREW
SYSTEMS.

CONTROL WEIGHT: Weight established by the Program Dir-
ector as the maximum allowable for a given Lunar
Roving Vehicle configuration.

As defined above, the current reporting system, shown
in Figure 1, has been modified in two ways. First, the VEHICLE
has been defined to include all payload attachment hardware which
is integrally part of the LRV. This change is depicted by the
upward movement of the "Charged to" line from within the VEHICLE
in Figure 1 to the VEHICLE/CARGO interface in Figure 7. The
second change is the elimination of the GAC SSE from the vehicle
reporting system (as is currently done by MSC). This change is

shown by the elimination of the MSC supplied hardware from the
bottom of Figure 7.

The revised definitions provide for a cleaner inter-
Center interface by having each Center responsible for reporting
the hardware it supplies. Previously (Figure 1) some hardware

supplied by MSC (e.g., GAC SSE) was reported by MSFC, and vice
versa.

CANDIDATE REPORTING FORMAT

Figure 8 presents a candidate format for reporting the
weights defined above. The checks and crosses in each box repre-
sent values to be reported regularly to Headquarters for manage-
ment purposes. The numbers in parenthesis are values which might
have appeared in each box at the time of the 1 July MSC weight
status report. It will be noted that the CARGO and CREW SYSTEMS
are not reported as folded in LM Quad I, since they will be
transported to the lunar surface in a separate stowage area.
Similarly, the SSE is not reported under the operational LRV
column since it is not part of the VEHICLE once it is deployed.
Control weights are reported next to actual weights to provide
a basis for comparison.

CONCLUSIONS

It is felt that the current status of LRV weight re-
porting has led to sufficient confusion to warrant a new set
of definitions and reporting format. The set presented herein
is one candidate for such data, designed to improve overall
understanding of the LRV weight problem

- ML
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